No comparative study about somatosensory evoked potentials (SEP) on different rat strains has been done yet. It is evident that comparative SEP studies are important since different rat strains have different physiological properties. We aimed to compare early latency SEP values from stimulation of sciatic nerve in Wistar (Wr) and Sprague-Dawley (SDr) rats which are frequently used rat strains in experimental studies. In Wr group, the mean of first far field potential (Ff1) latency was shorter and the mean Ff1 amplitude was lower than that of Sprague-Dawley rat group. Mean cortical potential latency in Wr group was longer than that of SDr group while amplitude was not different. Central conduction time (CCT) in Wistar rat group was found to be longer than that of SDr group. Shorter Ff1 latency in Wr group implies that afferent volley reaches cervical posterior fasciculus from sciatic nerve earlier than SDr group while longer CP latency implies that afferent volley reaches cortex later than SDr group. Similarity between the latencies of lumbar potentials implies that peripheral conduction velocity has no effect on the difference of Ff1 latencies. Key words: central conduction time, somatosensory evoked potentials, Sprague-Dawley rat, Wistar rat
Introduction
There are many studies concerning somatosensory evoked potential (SEP), however no comparative study on the SEP of different rat strains exists and it is evident that comparative SEP studies are important since different rat strains have different physiological properties.
Therefore we aimed to compare early latency SEP values after stimulation of the sciatic nerve in Wistar(Wr) and Sprague-Dawley (SDr) rats which are frequently used rat strains in experimental studies. also performed on 4 new animals for each group to display the temporal relationship between lumbar and scalp potentials. Thr mean distance from the stimulation point (where the sciatic nerve emerges from the pelvis-sciatic notch) to the active electrode (Cz) and the mean weight of rats are shown in Table 1 . There were no differences between the two strains for those parameters.
For scalp SEP recordings, the C z electrode (placed about 5 mm behind the bregma on the midline) was referenced to the F z electrode (placed about 5 mm in front of the bregma on the midline) both of which were monopolar needle electrodes. For lumbar potential (LP) recordings, a L 1 (placed on the first lumbar vertebra) monopolar disc electrode was referenced to T 11 (placed on the eleventh thoracal vertebra). For ground, a needle monopolar electrode was used and inserted into the tail. A coaxial needle was used for stimulation and the left sciatic nerve was stimulated deeply at the sciatic notch where it emerges from the pelvis. Stimulus intensity was kept at a level which resulted in slight twitching of hind limb fingers.
SEPs were recorded using a Medelec (Premiere Plus) electromyography device. The frequency bandwidth of the amplifier was 0.1 Hz-10 kHz. Sensitivity level was 100 µV/division for scalp recordings and 1 mV/div. for lumbar recordings. Impedance was maintained below 2 kΩ. Stimulus frequency was five times a second with a duration of 500 µs, and its intensity was about 1.9 mA. Sweep time was 30 ms. Five hundred and twelve responses were averaged and this trial was repeated to ensure the replicability of findings. Means of the values attained on two traces were used to measure latency and amplitude. Laboratory temperature was between 32-33°C during the experiments.
Data obtained were evaluated on Macintosh PPC computer using the Statview 512 program and a t-test for unpaired groups.
Results
Absolute latencies of the first negative deflection of far-field potentials (Ff1) and cortical potential (CP), as well as their peak to peak amplitudes, were measured on the recorded traces (Fig. 1a) . Table 2 shows the mean and standard deviations of these values. In Wr group, the mean Ff 1 latency was shorter (t=-3.60, p=0.0016) and the mean Ff 1 amplitude was lower (t=-2.809, p=0.0102) than those of the SDr group. The mean CP latency in the Wr group was longer (t=5.101, p=0.0001) than that of the SDr while the amplitude was not different.
Central conduction time in the Wr group, calculated as subtraction of the aforementioned potentials (in this sample it means latency difference from fasciculus gracilis-Ff1-to somatosensory cortex-Cp), was found to be longer than that of the SDr group. Two-channel simultaneous recordings performed on four new Wr and four new SDr to show the relationship between LP and scalp recorded potentials are seen in Fig. 1b . Mean latency differences between Ff1 and LP were 2.51 ms for Wr and 2.93 ms for SDr. These two means were not significantly different.
Discussion
Evoked potentials (EP) have aroused investigator's interest for more than a century as reported by Aminoff and Eisen [3] . There are many studies about EP in humans as well as animals, but there is no study to compare SEP findings on different laboratory rat strains. SEPs and their neural generators are described in many reports [3, [4] [5] [6] . Scalp recordings show not only cortex-generated potentials, but also far field (Ff) potentials which are generated by structures far from the active electrode and reach the recording site by volume conduction. Generators of far field potentials were shown by Wiederholt & Iragui-Madoz [12] , and also SEPs in four species were shown by Allison and Hume [2] to be remarkably similar in morphology and surface topography.
The first of the far field potentials (Ff 1 ) originates in the cervical posterior column (fasciculus gracilis) in rats, as Wiederholt and Iragui-Madoz [12] observed, and the existence of a similar potential was also revealed in humans [1, 2, 7] . It was observed that Ff1 was still recorded even following transection at the midbrain [10, 12] or the medullospinal junction [12] . A high amplitude negative potential on bipolar recordings (Fig. 1, CP) is assumed to originate in the somatosensory cortex.
Measurement of interpeak latencies obtained on scalprecorded traces present more reliable data than that of absolute latencies. Central conduction time (CCT) [3, 5, 11 ] is a kind of interpeak latency measurement and gives information about intracranial lesions.
In the present study, it was found that Ff 1 latency in the Wr group was shorter and its amplitude was lower than that of the SDr group. In addition, CP latency of the Wr group was longer than that of the SDr group. Central conduction time (interpeak latency) in the Wr group was found to be longer than that of the SDr group. A shorter Ff 1 latency in the Wr group implies that the afferent volley reaches the cervical posterior fasciculus from the sciatic nerve earlier than in the SDr group, while a longer CP latency implies that the afferent volley reaches the cortex later than in the SDr group. This means that the electrical stimulus travel faster through the spinal cord in the Wr than in the SDr while it travels slower through cerebrum in the Wr than in the SDr. Similarity between the latencies of LPs implies that peripheral conduction has no effect on the difference of the Ff 1 latencies. Further studies are needed to confirm these SEP differences between the two rat strains.
Anesthesia significantly influenced the cortical components of the SEP, as stated by Koyanagi and Tator [9] , but Goss-Sampson and Kriss [8] reported that the combination of ketamine and xylazine, which we used, did not affect sensory or motor conduction and interpeak latencies.
In conclusion, stimulation of the sciatic nerve and bipolar scalp recordings showed latency and amplitude differences for Ff 1 potential and latency differences for somatosensory cortex potential between Wistar and Sprague-Dawley rats. Further studies are needed to investigate the origin of these differences. 
